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Abstract

With the development of quality of lives among Chinese people, more and more
citizens are no longer satisfied with the mere salaries, many of them choose to turn to
the stock market to make their money derive larger amount of money. However, not
everyone is professional in finance, most of them need advice on how to choose
stocks and how to allocate their capital. Two basic principles of choosing stocks is
high value, low risk. It is not so easy to choose stocks with high value and low risk
among thousands of types. In this article, we hope to solve the problem of diminish
the hope of stock candidates to help investors make better choices.

It is widely known that stock data is dynamic, it changes with time. Thus analysis of
time series is the most common method to analyze and predict the trend of stocks. The
analysis of time series is a statistic method based on the theory of random processes
and mathematical analysis. It helps find the inner regulars of stock data and solve the
practical problems. One of the greatest advantages of analysis of time series is that the
time series of real data can show how they perform in a certain period of time,
through this, we can find the character, trend and development regulars of features.
However, the analysis of time series highlights the role of time and chooses to ignore
the other factors among its analysis, which leads to high error rate of prediction.
Especially when predicting changing trend in a long period, as the possibility of
alteration of other variables is quite large, the analysis of time series is certainly not so
effective.

In order to overcome the problems above, in this article, time points T is combined
with the indices of stocks, such as opening price, highest price, exchange money,
performance of price, etc. through this way, we can regard the m indices of stock data
in T period as T*m features. It not only solve the problems of limitations of analysis
of time series, but as can solve the problems in long periods. Whereas there comes
another problem, the data becomes high or even super high dimensional data, and we

cannot guarantee that every features is influential for the classification of stock data.
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According to this, it is necessary to reduce dimensions of the data. In this article,
sparse k-means method is applied in the stock data. In sparse k-means method, feature
is weighted, and the weight is bound to penalty, such as lasso penalty. By comparing
the weights of features, one can choose which feature has greater influence on the
result of clustering and which one can be omitted as it has nothing to do with the
result. Compared to principle component analysis, sparse k-means can result in real
screening of features, rather than combine the features with linear methods to produce
new features. Meanwhile, data is clustered by sparse k-means method. For instance,
cluster the stock data based on performance of prices or exchange quantity, and help
investors diminish their choosing scope. Sparse k-means method has proved to be
more effective in dealing with high-dimensional data in this article.

The first chapter of the article is introduction. Study background and directions are
introduced in this chapter, it also state the structure of the article.

The next chapter is literature review. So far, a number of authors have noticed the
importance of feature selection and do a lot of work in this field. This chapter makes
an overview of them and points out the drawbacks of these methods. Apart from this,
stock data is not a new study field either. A summary review of previous studies is
also shown in this chapter.

The third chapter is the about theory. First is the theory of data mining, and state the
relationship between data mining and statistics. Second is the theory of cluster, as well
as some concepts in it; then we introduce the theory of one of the most common
methods of clustering, k-means clustering; last is the concept of sparse k-means, we
describe the thought, principle, and steps of sparse k-means method in detail.
Software uses are also introduced in this chapter.

Simulation study is in the fourth chapter. In this article, three parts of simulations are
studied to prove the efficiency of sparse k-means method. First of all, by generating
random data, apply sparse k-means on it, and compare the results with the real
number of features, we proved that the sparse k-means method is effective in feature
selection; second, to solve the problem of how data structure affect the efficiency of

sparse k-means, we did three simulations, with different numbers of observations and
\Y%



numbers of features, different mean values and numbers of features, and different
mean values and variation values respective; last is comparing the result of sparse
k-means and regular k-means, using the criterion of classification error rate (CER), to
prove that for different dimensions of data, sparse k-means and regular k-means has
their own advantages.

Chapter five is experimental structure. In this part, we download data from WIND,
and choose the stock data of Shanghai A stock market. The first step is data
pretreatment, we choose the data that has been on Shanghai A stock market through
ten years, and standardize the data. Then we choose 200 data as the sample and the
number of features is 960. After all the dealing, we first apply sparse k-means method
in the data and select the influential features. To guarantee the efficiency of sparse
k-means in feature selection, we also perform principle component analysis on the
data, and compare the two results. Then we apply regular k-means method on the data
and compare the two clustering results, using two kinds of criterions, CER and Dunn
index.

Chapter six is conclusion and suggestion. We present some of the clustering result in
this chapter, and according to this, we suggest investors to invest stocks in the career
of engineering. Then we present the news in the latest couple of years and prove the
accuracy of our result. Last, we make some conclusions about the article

The last chapter is innovation points and deficiency of the article, future studies are

also suggested in this part.
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